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Description 
TRACTION DEVICE 

Background of Invention 
Field of The Invention 

[0001] [oooi] The present invention generally relates to a traction 
device for an extremity of a patient. More particularly, the 
invention is directed to a traction device adapted to sup- 
port a patient's heel and reduce heel and malleolar pres- 
sure while the patient's leg is in traction. 
Description of The Related Art 

[0002] [0002] Standard treatments of fractures of the femur in- 
clude preoperative elevation on a pillow and preoperative 
traction. Traction typically involves skin traction by at- 
taching to the sides of the leg a skin-tolerant device, 
which is then attached to a rope passing over a pulley to a 
weight of up to about ten pounds (about 4.5 kg or about 
45 N). This type of traction is often referred to as "Buck's" 
traction. Skin traction devices may be applied to the skin 
in various ways, such as a "moleskin" held on the leg with 



elastic wraps. However, because of skin irritation, skin 
traction can typically be tolerated for only a few days until 
some other method (usually surgery) is used to stabilize 
the fracture. 

[0003] [0003] Current skin traction techniques do not prevent foot 
drop, which is caused by relaxation and weakening of the 
muscles controlling the foot. Furthermore, current skin 
traction techniques do not elevate the heel in a manner 
that inhibits the development of heel or lateral malleolar 
pressure ulcers, to which patients with fractures of the fe- 
mur are at very high risk. The incidence of such ulcers can 
be reduced by ensuring the transfer of pressure from the 
heel to the calf. Inflatable heel pressure-relieving devices 
are commercially available that are equipped with simple 
hooks on their foot portions for attachment of a traction 
rope. However, these devices do not provide adequate 
skin friction to hold the devices in place when a full trac- 
tion load (e.g., about ten pounds) is applied, and therefore 
are inadequate to prevent heel pressure and lateral malle- 
olar pressure. These devices also fail to provide adequate 
foot drop support. Also commercially available are convo- 
luted and smooth foam traction devices that use nonre- 
movable, fixed traction straps. However, these devices do 



not provide means for elevating the heel to avoid heel 
pressure. 

[0004] [0004] Various other leg traction equipment are known in 
the art, including U.S. Patent No. 5,718,669 to Marble, 
U.S. Patent No. 5,002,046 to Scott, U.S. Patent No. 
3,804,774 to Howard, U.S. Patent No. 3,804,085 to Eshuis 
et al., and U.S. Patent No. 3,780,731 to Quello. These 
patents generally disclose traction devices adapted to ap- 
ply traction tension at the calf instead of the foot or ankle. 
Scott provides a support intended to avoid pressure sores 
at the heel, and Eshuis et al. disclose a boot-type device 
that provides support for avoiding foot-drop. 

[0005] [0005] In view of the above, there remains a need for a 

traction device that is capable of adequately supporting 

the heel to avoid foot drop, relieve heel pressure to avoid 

heel or lateral malleolar pressure ulcers, while also being 

capable of transmitting full traction loads of up to ten 

pounds to the patient's leg. 
Summary of Invention 

[0006] [0006] The present invention provides a traction device 

that is capable of transmitting full traction loads of up to 
about ten pounds (about 45 N) to a patient's leg while 
supporting the patient's foot in a manner that avoids foot 



drop and relieves heel pressure to avoid heel or lateral 
malleolar pressure ulcers. 
[0007] [0007] The traction device of this invention includes a body 
formed of a flexible and compressible material having a 
forefoot portion and a lower leg portion, oppositely-dis- 
posed anterior and posterior regions, oppositely-disposed 
lateral regions, a continuous cavity within the forefoot and 
lower leg portions, an interior surface within the cavity, 
and an anterior opening located in the anterior region and 
sized to permit a patient's foot and lower leg to pass 
therethrough into the cavity. The lower leg and forefoot 
portions of the body are sized and shaped to support, re- 
spectively, a patient's lower leg above a bed on which the 
patient reclines and the patient's foot extending in an up- 
right position, such that the patient's heel is suspended 
within the cavity and heel and malleolar pressure are re- 
duced. The patient's leg is secured within the cavity with 
elements adapted to adjustably close the anterior open- 
ing. The traction device further includes traction straps 
removably attached to the lateral regions of the body and 
extending from the forefoot portion of the body. Accord- 
ing to the invention, the interior surface of the body is 
configured to provide a sufficiently high friction interface 



with the patient's lower leg to prevent sliding of the body 
on the patient's lower leg when the anterior opening is 
closed by the closing elements and a traction tension of 
45 N is applied through the traction straps. 
[0008] [0008] In view of the above, it can be seen that a significant 
advantage of this invention is that the traction device pro- 
vides an improved skin contact surface for traction appli- 
cation, even when full traction loads are applied. The high 
friction interface provided by the interior surface of the 
body and the adjustability of the closing elements im- 
proves the ability of the traction device to stay in place to 
avoid frequent nursing adjustments and loss of heel, lat- 
eral malleolar, and foot drop protection. Because the trac- 
tion straps are removably attached to the body, the trac- 
tion device can be easily converted for use without trac- 
tion to provide for full-time heel and lateral malleolar 
pressure protection. The device can also be used to pro- 
vide foot drop support before and after femoral stabiliza- 
tion to avoid heel cord contracture (equinous contracture). 
By equipping the body with a low friction posterior sur- 
face, the effectiveness of traction can be improved as a 
result of reducing the amount of traction force lost to bed 
friction against the body of the traction device. As a result 



of being formed from a flexible, compressible material, 
the body of the traction device can be customized with a 
cutting instrument to protect other pressure sensitive re- 
gions of a patient's lower leg. 
[0009] [0009] Other objects and advantages of this invention will 
be better appreciated from the following detailed descrip- 
tion. 

Brief Description of Drawings 

[0010] [ooiO] Figures 1 and 2 are side and end views of a traction 
boot in accordance with a preferred embodiment of this 
invention. 

[001 1] [ooil] Figure 3 depicts the traction boot of Figures 1 and 2 
as it appears when worn on the lower leg of a patient. 

[0012] [0012] Figure 4 represents a cross-sectional view of Figure 
3. 

Detailed Description 

[0013] [0013] Figures 1 through 4 show a traction device 10 con- 
figured to be worn on a patient's foot 50 and lower leg 52 
while the patient is in a generally supine position 
(reclining) on a bed 58 (the term "bed" is used herein to 
denote any surface on which a patient might recline while 
traction is applied to the patient's leg). The traction device 



10 is configured to support the patient's heel 56 in a 
manner that avoids foot drop and relieves heel pressure to 
avoid heel or lateral malleolar pressure ulcers, while also 
being capable of transmitting full traction loads of up to 
ten pounds (about 45 N) to the patient's leg 54. 
[0014] [0014] The present invention preferably makes use of a 

traction boot 12 that is configured similarly to a suspen- 
sion boot commercially available under the name DM Sys- 
tems HEELIFT®, which is disclosed in U.S. Patent No. 
5,449,339 to Drennan. The content of Drennan relating to 
the construction and composition of the suspension boot 
is incorporated herein by reference. The HEELIFT® boot is 
generally adapted to support the lower leg and foot of a 
patient with a soft foam secured to the lower leg with 
straps. The boot supports the lower leg and foot without 
applying any support pressure at the heel, thereby avoid- 
ing pressure sores at the heel. The boot has a forefoot 
portion that supports the foot to prevent foot-drop, and 
has a low friction backing and polyethylene stiffener that 
reduces friction against bed sheets and minimizes buck- 
ling of the boot, respectively. The boot 12 depicted in the 
Figures is similarly constructed and configured in accor- 
dance with Drennan, so as to benefit from its attendant 



features. However, the traction device 10 of this invention 
further includes removable traction straps 14 that run 
along both lateral sides of the boot 12 to form a loop 16 
extending off a forefoot end 24 of the boot 12 for attach- 
ment of a traction bar 18 and rope 20. The traction straps 
14 can be removed when no longer needed so that the 
patient can continue using the boot 12 to prevent heel 
pressure ulcers and foot drop. 
[0015] [ooi5]The traction boot 12 is shown as comprising a shell 
22 having the forefoot portion 24, a lower leg portion 26, 
oppositely-disposed anterior and posterior regions 28 
and 30, oppositely-disposed lateral regions 32, and a 
continuous cavity 34 within the forefoot and lower leg 
portions 24 and 26. An anterior opening 36 is defined by 
and between the lateral regions 32 in the anterior region 
28, and sized to permit the patient's foot 50 and lower leg 
52 to pass therethrough into the cavity 34. One of the lat- 
eral regions 32 of the shell 22 may be sized larger than 
the other to cover at least an anterior portion of the pa- 
tient's lower leg 52. The shell 22 is secured to the lower 
leg 52 with straps 38 that traverse the anterior opening 
36. The boot 12 further comprises a separable cushion 40 
that elevates the lower leg 52 (calf), thereby supporting 



the foot 50 and lower leg 52 without applying any support 
pressure at the heel 56 to avoid pressure sores at the heel 
56. The cushion 40 is shown in Figure 4 as being secured 
with an adhesive to the interior surface 48 within the 
lower leg portion 26 of the boot 12. Alternatively, the 
cushion 40 could be releasably secured to the interior 
surface 48, such as with complementary fasteners of the 
hook-and-loop type, to enable removal of the cushion 40 
from the boot 12. The forefoot portion 24 contacts the 
foot 50 and provides sufficient support to the foot 50 to 
prevent foot-drop (and equinous contractures). In accor- 
dance with Drennan, the boot 12 may further comprise a 
separable pad (not shown) that can be placed within the 
cavity 34 between the forefoot portion 24 and the pa- 
tient's foot 50 to provide additional support. 
[0016] [ooi 6] As can be seen in Figure 4, the boot 12 may include 
a low-friction backing 42 on its posterior region 30 to re- 
duce friction with bed sheets, which would have the effect 
of reducing the effectiveness of traction. The low-friction 
backing 42 preferably overlies a stiffener 44 that mini- 
mizes buckling of the boot 12 between the forefoot and 
lower leg portions 24 and 26. Suitable materials for the 
low-friction backing 42 and stiffener 44 include a tricot 



material and polyethylene, respectively. Figures 1 and 3 
further show the traction device 10 as being equipped 
with a pad 46 that can be placed adjacent the lateral re- 
gions 32 of the boot 12 to control external rotation dur- 
ing traction and after traction is removed. The pad 46 is 
preferably releasably attached to one of the lateral regions 
32 with adhesive, though hook-and-loop fasteners could 
also be used. 

[0017] [ooi7] The shell 22 is preferably a unitary body formed of 
a flexible, compressible foam material. A particularly pre- 
ferred shell 22 is formed from a slab of open-cell non- 
allergenic resilient foam material such as polyurethane 
foam, with sufficient thickness to elevate the patient's foot 
50 and provide sufficient structural support to inhibit 
movement of the foot 50 and lower leg 52. The shell 22 
has a soft foam interior surface 48 that provides a high 
friction interface with the patient's skin. In particular, the 
interior surface 48 provides an improved skin contact sur- 
face for traction over prior art heel pressure-relieving de- 
vices. As depicted in the Figures, the interior surface 48 is 
smooth, though alternatively the surface 48 could be con- 
voluted, having a pattern of peaks and valleys. Commer- 
cially available foam materials having this type of surface 



are known as convoluted foam or egg carton foam. In 
combination with the adjustable straps 38, which are 
preferably closed with a hook-and-loop type fastener, the 
soft foam interior surface 48 is able to prevent sliding of 
the boot 12 down the lower leg 52 when a full traction 
tension (e.g., ten pounds or more) is applied through the 
traction straps 14. 

[0018] [0018] The removable traction straps 14 of the traction de- 
vice 10 are preferably secured to the lateral regions 32 of 
the boot 12 with complementary fasteners of the hook- 
and-loop type, which enable the traction straps 14 to be 
selectively attached and removed from the boot 12. As 
such, the traction straps 14 can be removed when traction 
is no longer needed, while allowing the patient to con- 
tinue wearing the boot 12 to prevent heel pressure ulcers 
and foot drop. The loop 16 formed by the traction straps 
14 preferably extends off the forefoot portion 24 a dis- 
tance of about four inches (about ten cm). The loop 16 is 
routed through the traction bar 18, which is attached to 
the traction rope 20. The rope 20 can then be passed 
through a pulley (not shown) and attached to a weight 
(not shown) to apply the traction load. 

[0019] [ooi9] In view of the above, the present invention provides 



a traction device 10 better capable of staying in place to 
avoid frequent nursing adjustments and loss of heel, lat- 
eral malleolar, and foot drop protection. Foot drop sup- 
port can be provided with the device 10 before and after 
femoral stabilization to avoid heel cord contracture 
(equinous contracture). The low-friction backing 42 im- 
proves the effectiveness of traction as there is much less 
force being reduced by bed sheet friction in comparison 
to the foam construction of the boot shell 22. In addition, 
the traction device 10 can be easily converted for full- 
time heel and lateral malleolar pressure protection. Be- 
cause of its soft foam construction, the boot 12 can be 
customized by shaping with scissors to protect any pres- 
sure sensitive region on the lower leg. 
[0020] [0020] While the invention has been described in terms of a 
preferred embodiment, it is apparent that other forms 
could be adopted by one skilled in the art. For example, 
the physical configuration of the boot 12 could differ from 
that shown, and materials other than those noted could 
be use. Therefore, the scope of the invention is to be lim- 
ited only by the following claims. 



